TITLE: 



WHEELCHAIR AND STRUCTURAL 
ELEMENTS THEREFORE 



INVENTOR(S): 



Ian Ashly Walsh; and 
Robert Menear 



ATTORNEY: 



Thedford I. Hitaffer 
Reg. No. 38,490 
MacMillan, Sobanski & Todd 
One Maritime Plaza, Fourth Floor 
720 Water Street 
Toledo, Ohio 43604 



ATTORNEY CASE NUMBER: 1-23346 



CERTIFICATE OF MAILING BY EXPRESS MAIL 

I hereby certify that this paper or fee is being deposited with the United States Postal Service 
'Express Mail Post Office To Addressee" service under 37 C.F.R. 1.10 on the date indicated below 
and is addressed to the Commissioner For Patents, P.O. Box 1450, Alexandria, VA 223 13-1450 

Q (signature) z^) -yh 0 o n ~R 

Date of signature and deposit- (ycl<K^- c^O^o 

"Express Mail" Mailing Label Number E V O <V O 6> «2 3 V5"V US 



WHEELCHAIR AND STRUCTURAL ELEMENTS THEREFORE 

CROSS REFERENCE TO RELATED APPLICATIONS 
[0001 ] This application claims the benefit of pending International Application 
No. PCT/GB02/03633 filed August 8, 2002, which claims the benefit of GB patent 
application No. 01 19279.8, filed on August 8, 2001, each of which are incorporated 
herein by reference. 

BACKGROUND OF INVENTION 
[0002] This invention relates in general to land vehicles and more particularly, to 
personal mobility vehicles, such as wheelchairs, scooters, and the like. Most 
particularly, the invention relates to structural elements suitable for use in wheelchairs 
that are adjustable to accommodate persons of different sizes. 

[0003] Adjustable wheelchairs are well known. Some wheelchairs are adjustable 
to accommodate persons of different sizes. A particular requirement for such 
adjustment arises when a wheelchair is intended to be used for a child, in which case, 
the size of the wheelchair needs to be increased as the child grows. While it may be 
impractical for a single size wheelchair to accommodate a range of sizes of users from 
a small child to an adult, adjustability of the wheelchair enables use of a single 
wheelchair to be possible for a number of years before another wheelchair has to be 
used. 

[0004] As well as being adjustable, wheelchairs have been devised so as to be 
foldable from an operative condition to a condition in which side frame structures of 
the wheelchair are disposed more closely together so that the wheelchair occupies less 
space. This makes it easier to store or transport the wheelchair when it is not 
occupied. 

[0005] A conventional side frame structure typically includes an upper rail 
member and a lower rail member extending forward and rearward of the wheelchair 



and substantially parallel to one another. A cross-brace assembly has two cross-brace 
members pivotally connected to one another by a pivot member. Each cross-brace 
member has a lower end that is pivotally connected to a respective side frame lower 
rail member and an upper end that is connected to a respective seat-supporting 
member. Links are pivotally connected between the cross-brace members and 
respective upper rail members of the side frame structures. To provide the adjustable 
width of the wheelchair, the cross-brace members and the links are adjustable. 

[0006] The rail members of a conventional side frame structure are typically in 
the form of tubular metal, joined at front and rear by spaced upright members, which 
commonly include plastic moldings. The upright members at the front of the 
wheelchair generally support front wheels, usually castor wheels, and footrests, leg 
rests, and/or other devices that are commonly found at the front of wheelchairs. The 
upright members at the rear of the wheelchair may support rear wheels, seatbacks, 
attendant handles, and other items commonly found at the rear of wheelchairs. The 
rail members, which are circular in external cross-sectional shape, engage as a close 
fit in correspondingly-shaped receiving formations in the upright members, and are 
held in the receiving formations by fasteners extending transversely from the upright 
members and diametrically through the rail member parts received therein. The 
circular external cross-sectional shape of the rail members is, of course, convenient for 
pivoting of the cross-brace members and the links of the cross-brace assembly 
thereabout but has a disadvantage in that the connections with the upright members 
might become slightly less than fully tight and rigid over an extended service life of 
the wheelchair. In particular, "working" of the fasteners passing through the rail 
member parts and the plastic moldings which receive the rail member parts might 
permit the rail members to twist about a longitudinal axis within the receiving 
formations. 

[0007] What is needed is a structural assembly wherein relative movement 
between rail members and upright members of a wheelchair side frame is prevented 
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but a pivotal connection of cross-brace members and links about the rail members can 
be provided. 

SUMMARY OF INVENTION 
[0008] The present invention is directed towards structural assembly that meets 
the foregoing needs. The assembly comprises an elongate member and a receiving 
member. The elongate member has an external cross-sectional shape which is 
substantially square and has corners replaced by circumferentially spaced circular 
portions of a circumscribing circle with flat portions therebetween which lie within the 
circle. The receiving member has a receiving formation having an internal cross- 
sectional shape which cooperates at least with the flat portions of the external cross- 
sectional shape of the elongate member to prevent relative movement between the 
receiving member and elongate member about a longitudinal axis of the elongate 
member. 

[0009] The invention is also directed towards a wheelchair comprising two side 
frame structures which carry wheels. Each side frame structure includes an upper rail 
member and a lower rail member extending forward and rearward of the wheelchair. 
At least one structural assembly is provided between one or more of the rail members 
for joining the rail members at front and/or rear of the wheelchair. The assembly 
comprises an elongate member and a receiving member. The elongate member has an 
external cross-sectional shape that is substantially square with its corners replaced by 
circumferentially spaced circular portions of a circumscribing circle and flat portions 
therebetween which lie within the circle. The receiving member has a receiving 
formation having an internal cross-sectional shape which cooperates at least with the 
flat portions of the external cross-sectional shape of the elongate member to prevent 
relative movement between the receiving member and elongate member about a 
longitudinal axis of the elongate member. 
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[0010] The invention is further directed towards a structural assembly comprising 
an elongate member engaging in a receiving formation of a receiving member and a 
clamp embracing the receiving member to clamp the elongate member in the receiving 
formation. The clamp includes a locating element cooperating with respective 
formations in the elongate member and receiving member to position the elongate 
member in the direction of its length relative to the receiving member. 

[001 1] The invention is still further directed towards a first cross-brace member 
pivotally connected to a second cross-brace member. The cross-brace members each 
comprises an elongate member. At least one of a seat-supporting member or a pivot 
member comprises a receiving member. The elongate member engages in a receiving 
formation of the receiving member. A clamp embraces the receiving member to 
clamp the elongate member in the receiving formation. The clamp includes a locating 
element cooperating with respective formations in the elongate member and receiving 
member to position the elongate member in the direction of its length relative to the 
receiving member. 

[0012] The invention is also directed toward a wheelchair comprising two side 
frame structures that carry wheels. Each side frame structure includes an upper rail 
member and a lower rail member extending forward and rearward of the wheelchair. 
A cross-brace assembly includes first and second cross-brace members. Each cross- 
brace member comprises an elongate member and a pivot member pivotally engaged 
with a respective side frame lower rail member. A seat is supported by a seat- 
supporting member of each one of the cross-brace members. At least one of the seat- 
supporting member or the pivot member comprises a receiving member. The elongate 
member engages in a receiving formation of the receiving member. Links are 
pivotally connected between the cross-brace members and respective upper rail 
members of the side frame structures. A clamp embraces the receiving member to 
clamp the elongate member in the receiving formation. The clamp includes a locating 
element cooperating with respective formations in the elongate member and receiving 
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member to position the elongate member in the direction of its length relative to the 
receiving member. 

[0013] Various objects and advantages of this invention will become apparent to 
those skilled in the art from the following detailed description of the preferred 
embodiment, when read in light of the accompanying drawings. 

BRIEF DESCRIPTION OF DRAWINGS 
[0014] Figure 1 is a perspective view of part of a wheelchair in accordance with 
the invention, showing the cross-brace assembly thereof; 

[0015] Figure 2 is a perspective view of one of the side frame structures of the 
wheelchair, showing the disposition of the wheels thereof; 

[0016] Figure 3 is an exploded perspective view of part of the side frame 
structure of Figure 2; 

[0017] Figure 4 is an exploded perspective view of a further part of the side 
frame structure of Figure 2; 

[0018] Figure 5 is an exploded perspective view of yet a further part of the side 
frame structure of Figure 2; 

[0019] Figure 6 is a perspective view showing the front wheel mounting of the 
wheelchair; 

[0020] Figure 7 is an exploded perspective view of a seat-supporting member of 
the wheelchair; 

[0021] Figure 8 is an exploded perspective view illustrating part of the 
wheelchair's seat in relation to the member of Figure 7; 

[0022] Figure 9 is an exploded perspective view of part of the cross-brace 
assembly of the wheelchair. 
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DETAILED DESCRIPTION 

[0023] Referring now to the drawings, there is illustrated in Figures 1 and 2 part 
of a wheelchair comprising two side frame structures, indicated generally at 10, 11, 
spaced laterally of the wheelchair from one another. Each side frame structure 10, 1 1 
carries one front wheel 12 and one rear wheel 13 of the wheelchair (shown in Figure 
2). The front wheel 12 is a castor wheel and the rear wheel 13 is a large diameter 
wheel having a driving rim 14 for manual manipulation by an occupant of the 
wheelchair for propelling the wheelchair. The mounting of the wheels 12, 13 to the 
relevant parts of the side frame structure will be described in greater detail hereafter. 
The side frame structures 10, 1 1 are joined by a cross-brace assembly, indicated 
generally at 15, and which also will be described in greater detail hereafter. 

[0024] The side frame structures 10, 1 1 are mirror images of one another, the 
structure 10 comprising an upper rail member 16 and a lower rail member 17 
extending parallel to one another or substantially so and forward and rearward of the 
wheelchair. The upper rail member 16 and the lower rail member 17 are joined at the 
front of the wheelchair by a front upright member 18 and at the rear of the wheelchair 
by a rear upright member 38. The upright members 18, 38 are preferably moldings of 
a suitable structural plastic material. As seen in more detail in Figure 3, the front 
upright member 18 comprises a lower body portion 19, an upper body portion 20, and 
an intermediate upwardly extending portion 21 therebetween. The lower body portion 
19 has at its front an upwardly facing socket 22 for co-operation with, for example, a 
footrest (not shown) of the wheelchair and a rearward extending portion 23 for 
attachment of a bracket 24 for mounting the front wheel 12. A socket 25 opens at the 
rear of the lower body portion 19 to receive the lower rail member 17. 

[0025] The upper body portion 20 also extends rearward from the top of 
intermediate portion 21 and at its upper surface has a saddle formation 26 for 
supporting one end of a seat-supporting member 84, 87 to be described hereafter. A 
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boss portion 27 extends rearward of the saddle 26 and has a rearward facing socket 28 
for reception of upper rail member 16. 

[0026] The upper and lower rail members 16, 17 are preferably of tubular metal, 
most preferably an aluminum alloy. The external cross-sectional shape of the rail 
members 16, 17 is the same as one another, and is preferably non-circular comprising 
four equally circumferentially spaced arcuate portions 30, 31, 32, 33 joined by four 
flat portions 34, 35, 36, 37 therebetween which are parts of the sides of a square. The 
arcuate portions 30 to 33 form respective parts of a circumscribing circle within which 
the flat portions 34 to 37 lie. The cross-sectional shape can be considered to be a 
square but with its comers removed and replaced by part circular portions. The 
tubular rail members 16, 17 preferably have approximately constant wall thickness, 
and preferably are extrusions. 

[0027] The sockets 28, 25 in which the upper and lower rail members 16, 17, 
respectively, fit are preferably of the same internal cross-sectional shape as the 
external shape of the rail members 16, 17, and receive the rail members 16, 17 as a 
tight fit. A transverse fastener passing through the rail member 16 and body portion 
20 where indicated at 39 holds the top rail member 16, while a transverse fastener 74 
(shown in Figure 6) extending through an aperture 40 in the body portion 19 and a 
corresponding aperture (not shown) in the lower rail member 17 secures the lower rail 
member 17. 

[0028] The configuration of the rear upright member 38 and the associated parts 
by which the rear wheel 13 is mounted thereto is seen most clearly with reference to 
Figures 4 and 5. The member 38, which is preferably a molding of a structural plastic 
material, comprises a tubular upright body 50, at the bottom of which and extending 
transversely of is a body portion 5 1 defining a through-extending receiving formation 
in the form of a socket 52 for receiving the lower rail member 17. The internal cross- 
sectional shape of the socket 52 corresponds to the external cross-sectional shape as 
above described of the lower rail member 17. Towards the top of the body 50, a body 
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portion 53 defines a transverse through-extending receiving formation in the form of a 
socket 54 for receiving the upper rail member 16. The internal cross-sectional shape 
of the majority of the length of the socket 54 preferably corresponds to the external 
cross-sectional shape of the rail member 16, although at its ends, the socket 54 shown 
does not completely embrace the rail member 16. The body portion 53 further defines 
an open-topped supporting recess 55 for receiving an end of the seat-supporting 
member 87 described hereafter. The body portion 53 also defines an upwardly facing 
socket formation 56 and above the body portion 53 the body 50 continues to define a 
socket formation 57. The socket formations 56, 57 provide for attachment of other 
wheelchair parts, which may include handles, seat backrest structure, armrest 
structure, and so on (not shown). 

[0029] An axle (not shown) on which a hub 59 (shown in Figure 1) on rear wheel 
13 is rotatably supported or carried by an axle-mounting member 60, which is secured 
to the rear upright member 38 in either of the two orientations 60a and 60b, which are 
depicted in Figure 5. In Figure 4, it is in its orientation 60b. The member 60 
comprises two spaced parallel plate portions 61, 62 joined by a spacer block 63 and 
when secured to the member 38, the plates 61, 62 lie on respective opposite sides of 
the portions 51, 53 of the member 38. Fasteners, such as bolts (not shown), pass 
through aligned apertures, as indicated at 64, in the plate portions 61, 62 and, as 
indicated at 65, in the body portions 51, 53, and also pass through apertures (not 
shown) in the rail members 16, 17 therefore fastening the rail members 16, 17 as well 
as the axle-mounting member 60. 

[0030] The axle (not shown) on which hub 59 of wheel 13 is rotatably supported 
is passed through and fixed in a selected one of a number of vertically spaced 
transversely extending apertures 66 in the wheel mounting member 60. Thus, the 
wheel 13 can be mounted at a selected one of a range of heights relative to the 
wheelchair, and in a relatively more forward or rearward disposition according to the 
orientation in which the axle-mounting member 63 is secured. 
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[003 1 ] Referring now to Figure 6 of the drawings, there is shown in greater detail 
the arrangement by which a front wheel 12 (shown in Figure 2) is mounted on the 
wheelchair. The front wheel mounting bracket 24 has a lug portion 70 which carries, 
for pivotal movement about a castor swivel axis, the front wheel 12. The lug portion 
70 extends from a somewhat sector shaped body part 71 with a flat surface facing the 
body portion 23. The body part 71 has a row of apertures 72 in arcuate disposition 
centered on an aperture 73 through which extends a fastener 74 by which the bracket 
24 is secured to the body portion 23. The fastener 74 also passes through a transverse 
aperture 40 in the body portion 23. So, this fastener 74 also serves to secure the lower 
rail member 17 in the socket 25 in the body portion 23. Centered on the aperture 40 in 
the body portion 23 there is a row of apertures 75 in arcuate disposition. The 
apertures 75 are preferably uniformly spaced from one another but such spacing is 
preferably different from the spacing of the apertures 72 from one another. Over a 
similar length of arc there are illustrated seven of the apertures 75 and eight of the 
apertures 72. 

[0032] The effect of the disposition of the apertures 72, 75 is that the inclination 
of the castor swivel axis of the front wheel 12 can be adjusted in small increments 
(e.g., 1.5°) by loosening the fastener 74, pivotally moving the support bracket 24, and 
passing a fastener (not shown) through whichever ones of apertures 72, 75 align with 
one another when the castor swivel axis inclination is as desired. Serrations 76 in the 
region of the apertures 75 co-operate with a protruding formation or formations in the 
region of the apertures 72 so that a set inclination will be held to some extent even 
before a fastener is passed through whichever apertures 72, 75 align with one another. 

[0033] Referring again to Figure 1 of the drawings, the cross-brace assembly 15 
comprises first and second cross-brace members 80, 81 that are pivotally connected to 
one another between their ends by a pivot. Each cross-brace member 80, 81 is 
connected at one end (its lower end) to a respective side frame lower rail member 17 
and at its other, upper end carries a seat-supporting member 84, 87. The cross-brace 
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member 80 preferably comprises a metal tubular portion 82, which at one end is 
connected to a molded plastic pivot member 83 pivotable about the lower rail member 

17, extending through a part of the pivot member 83 which is of cylindrical internal 
cross-section. The opposite end of the tubular part 82 is connected to seat-supporting 
member 84 described in greater detail hereafter. Similarly, the cross-brace member 8 1 
preferably comprises a metal tubular portion 85 connected to a molded plastic pivot 
member 86, pivotable about the lower rail member 17 of the opposite side frame 
structure 1 1, and to a seat-supporting member 87. The two cross-brace members 80, 

8 1 are pivotally connected to one another by a pivot pin or bolt (not shown) passed 
through apertures, as indicated at 88, in their tubular portions 82, 85. Finally, the 
cross-brace assembly 1 5 comprises respective links 89, 90 which are pivotally 
connected to the respective cross-brace members 80, 8 1 in the region of the seat- 
supporting members 84, 87, and further are pivotable about the respective upper rail 
members 16 of the side frame structures 10, 11. This arrangement of cross-brace 
assembly 15 permits the wheelchair to be folded or collapsed from its operative 
condition, as shown in Figure 1 of the drawings, to a condition in which the two side 
frame structures 10, 11 of the wheelchair are disposed more closely together so that 
the wheelchair occupies less space. It will be noted that, in the operative condition, 
opposite ends of the seat-supporting members 84, 87 are received in the saddle 
formations, at 26 in Figure 3, and recesses, at 55 in Figure 5, of the upright members 

18, 38 of the side frame structures 10, 1 1 of the wheelchair. 

[0034] The cross-sectional shape of the tubular metal portions 82, 85 of the cross- 
brace members is preferably the same as that of the rail members as 16, 17 of the side 
frame structures 1 0, 1 1 of the wheelchair (although the size may be different), and fits 
in receiving formations of corresponding internal cross-section in the molded plastic 
pivot members 83, 86 and the seat-supporting members 84, 87 so that a firm 
connection is achieved therebetween. The pivot members 83, 86 engage the arcuate 
surface portions 30 to 33 of the lower rail members 17 of the respective side frame 
structures 10, 11, and the links 89, 90 co-operate with the arcuate surface portions of 
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the upper rail members 16 of the respective side frame structures 10, 1 1 for pivotal 
movement thereabout. Thus, it will be appreciated that a common cross-section of 
metal tube is utilized which provides both for a rigid connection where required 
between the metal tube and molded plastic components, such as the front and rear 
upright members 18, 38 of the side frame structures 10, 1 1 and the pivot members 83, 
86 and seat-supporting members 84, 87 of the cross-brace assembly 15, and also 
provides for pivoting about the tubes where required. 

[0035] Referring now to Figures 7 and 8 of the drawings, which show in further 
detail a seat-supporting member 84 or 87. The member 84, 87, which is a molding of 
a suitable plastic material, comprises a body portion 100 and, extending transversely 
of the body portion 100 at an end thereof, a seat-supporting portion 101 . At the 
opposite end of the body portion 100, a receiving formation extends into the body 
portion 100 in the direction of the longitudinal axis thereof. Such a receiving 
formation or socket is preferably in the form of a cross-sectional shape for receiving 
the tubular portion 82, 85 of the cross-brace member 15. The end of the body portion 
100 into which the receiving formation extends is formed as a split clamping portion 
102 to be embraced by a clamp 92 (shown in Figure 8) and tightened to grip the 
tubular portion 82, 85 of the cross-brace member 15 when received therein. Adjacent 
the portion 102, two bracing web structures 103, 104 extend obliquely to regions near 
the opposite ends of the seat-supporting portion 101. 

[0036] The seat-supporting portion 101 is hollow and cylindrical in 
configuration, with a longitudinal slot 105 preferably extending throughout its full 
length. This enables the seat-supporting portion 101 to co-operate with one side of a 
seat assembly 106 (shown in Figure 8), which is preferably a panel of a suitable strong 
and flexible fabric at whose edge 108 it is folded back upon itself and stitched or 
otherwise secured to afford a tubular boundary portion 109 to receive a metal 
supporting rod or tube 1 10. With the rod 110 inserted into the tubular boundary 
portion 109 of the seat assembly 106, the edge 108 can be inserted endwise into the 
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seat-supporting portion 101 with the fabric panel emerging from the slot 105. Thus, 
the fabric panel constituting the seat assembly 106 is firmly secured to the seat- 
supporting portion 101 since the edge 106 thereof containing the supporting rod 110 
cannot be pulled through the slot 105. The dimensions of the rod 1 10 are such that 
with the seat fabric therearound the rod 1 10 is a close fit within the interior of portion 
101, so that, although the seat-supporting portion 101 is of molded plastic material, 
the seat-supporting portion 101 is braced and rendered substantially rigid by the rod 
110 when the seat assembly 106 is fitted. To prevent the seat assembly 106 from 
being removed endwise from the portion 101 of the seat-supporting portion 101, end 
caps 111, 1 12 are snap fitted to the ends of the portion 101. Protruding tabs, as 
indicated at 1 13, are shown on the ends of the portion 101, engaging in openings, as 
indicated at 1 14, on a part of the end cap 111, 112 embracing the end of the portion 
101. In end cap 112, there is shown a circular boss portion 115 which fits inside the 
end region of the portion 101 . The length of the seat assembly 106 may be less than 
the length of the portion 101, and the seat assembly 106 appropriately positioned in 
the direction of the length of the portion 101 (i.e., forward and rearward of the 
wheelchair) by selection of end caps 111, 112 having bosses 1 15 of suitable length. 

[0037] Referring finally now to Figure 9 of the drawings, there is shown one of 
the pivot members 83 or 86 by which one of the cross-brace members 80, 81 is 
pivotally connected to one of the lower rail members 17 of the wheelchair. This 
comprises a body portion 120 and a transversely extending portion 121 at whose ends 
there are aligned hollow cylindrical portions 122, 123 within which a through- 
extending lower rail member 17 (shown in Figure 1) is supported for relative pivoting 
movement. Bracing web structures 124, 125 extend from the portions 122, 123 to the 
region of the body portion 120 remote from the portion 121. 

[0038] As for the seat-supporting members 84, 87, the end of the body portion 
120 remote from the portion 121 is formed as a split clamping portion 126 within 
which there is a receiving formation 127 of cross sectional shape corresponding to the 
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tubular portion 82 or 85 of the cross-brace member 15. A clamping device, as 
indicated at 128, engaging the exterior of the clamping portion 126 is shown in its 
separate components. The clamping device 128 comprises a metal band 129 whose 
main part 130 is part circular in configuration to embrace, for example, approximately 
two thirds of the external circumference of the portion 126, and whose free ends 
approach one another and have apertures 131 in which are engaged lugs 132 on an 
abutment member 133. A clamping screw 134 is in screw-threaded engagement with 
the abutment member 133 and has a shoulder 135 followed by a nose portion 136 
which passes through an aperture 137 in a pressure member 138 interposed between 
the abutment member 133 and the clamping portion 126 and shaped to cooperate with 
the part-circular external contour of the clamping portion 126. The nose portion 136 
further extends through aperture 139 in portion 126 and into an appropriately 
positioned aperture (not shown) in the tube member received therein. The nose 
portion 136 thus acts as a locating element providing correct positioning of the pivot 
member 83, 86 relative to the tubular portion 82, 85 of the cross-brace member 80, 81, 
and additional security of the connection beyond the clamping of the tubular portion 
82, 85 within the clamp portion 126 when the clamping screw 134 is tightened. 

[0039] Stepwise adjustment of the length of each of the cross-brace members 80, 
81 is achieved by providing the tubular portion 82, 85 of each cross-brace member 80, 
81 with a number of apertures (not shown) for engagement by fasteners as 134, where 
each tubular portion 82, 85 is connected to the respective pivot member 83, 86 and/or 
seat-supporting member 84, 87. Such adjustment enables the width of the wheelchair 
to be altered, within the limits imposed by the overall sizes of the component parts. 

[0040] The principle and mode of operation of this invention have been explained 
and illustrated in its preferred embodiment. However, it must be understood that this 
invention may be practiced otherwise than as specifically explained and illustrated 
without departing from its spirit or scope. 
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